SUMMARY The diagnostic accuracy of the following methods of analysing exercise tests were evaluated: (a) the cumulative area of ST segment depression during exercise normalised for workload and heart rate (exercise score); (b) discriminant analysis of electrocardiographic exercise variables, workload, and symptoms; and (c) ST segment amplitude changes during exercise adjusted for heart rate. Three hundred and forty five men without a history of myocardial infarction were studied. One hundred and twenty three were apparently healthy. Less than half (170) 
without previous myocardial infarction. 3 Detrano et al recently assessed the relative value of ST segment slope, R wave amplitude, and ST amplitude adjusted for heart rate and R wave amplitude in 303 patients without previous infarction and concluded that simple adjustment of ST segment changes for exercise induced heart rate gave the best diagnostic accuracy. 4 Claims that these techniques enhance the diagnostic accuracy of exercise electrocardiography have not yet been confirmed in an independent series of patients. We examined the merits of these approaches in men without a previous myocardial infarction.
Patients and methods

STUDY POPULATION
We studied 345 men. None of them had a prior myocardial infarction or was taking digitalis. All had a normal electrocardiogram at rest. The study group included 222 1) . The diagnostic yield of ST segment measurements adjusted for instantaneous heart rate was good (sensitivity 74%, specificity 90%) in the study population as a whole (fig 2, table 5 ). These measurements, however, were less reliable in the 116 men who were treated with P blockers (95 men with coronary disease and 21 men with normal angiograms) (table 5).
The diagnostic accuracy of the exercise score was low, even in patients not taking ,B blockers (fig 2, table  5 ). Conventional ST segment measurements in lead X were more powerful predictors. To determine the strong and weak components of the exercise score, the various elements of the original formula were analysed. When only the numerator of the equation, the cumulative J point depression and ST segment slope, was evaluated the test's accuracy increased. In contrast, addition of the maximum predicted heart rate or achieved workload to the denominator of the equation reduced the diagnostic value of the test (table 5) .
The sensitivity and specificity of the discriminant function developed and described by Detry et al' were quite high (fig 2) . This analysis also proved to be accurate in patients taking f blockers, although the sensitivity was higher at corresponding levels of specificity in patients who were not taking these drugs (table 5) . The coefficients of the discriminant function in this series of patients were calculated by stepwise discriminant analysis with the same variables as used by Detry et al. Table 2 shows the derived coefficients and table 5 the sensitivity and specificity of this analysis. ST segment amplitude was more important in this "optimised" equation, and the differences between the coefficients of the two discriminant functions related to ST6, were statistically significant.
The sensitivity of the ST segment changes adjusted for heart rate was high at all levels of specificity ( fig 2, table 5 ). The results of the analysis were not affected by the use of, blocking agents during exercise. The sensitivity and specificity of the test were poor when the unadjusted difference between ST segment measurements at peak exercise and at rest were evaluated. The subsequent correction of the ST segment changes for R wave amplitude only improved this component of the test's yield at high levels of specificity (table 5) . Figure 3 shows that the results of the exercise test were related to the severity of coronary disease. Discriminant function analysis of exercise variables and ST segment amplitude changes adjusted for heart rate seemed to be the best predictors of the absence or presence of obstructive coronary disease.
Both analyses had a sensitivity between 70% and 80% at a specificity level of 90%. 23 Surprisingly, the method with the lowest diagnostic accuracy was the exercise score. But in theory some features of this score are appealing. Its use of the cumulated changes in J point and ST segment slope during the full test period seems to be attractive, because this will reduce errors inherent in single measurements at peak exercise. On the other hand, the test score was adversely affected when there was low exercise capacity not caused by cardiac factors or when other disorders precluded normal exercise capacity. Such conditions are common in middle aged patients with symptoms and to some extent could explain the relatively poor performance of the exercise score in this study. In addition, exercise capacity, which was a relatively unimportant variable in the discriminant analyses, was included in the exercise score. Also, the J point amplitude in the numerator of the equation was not the most accurate of the various electrocardiographic variables studied.
The results of another study in which ST segment measurements were taken at 80 ms after J instead of at the J point were also disappointing.24 There were important differences between the exercise score in this study and its original description by Hollenberg et al. Although the tests in both studies were symptom limited and the workload was increased in stages in both, the two methods cannot be directly compared; we used bicycle ergometry and they used a treadmill.
Earlier, we reported a sensitivity of 84% and a specificity of 88% when ST measurements at 20 and 80 ms and instantaneous heart rates in Frank lead X were combined. In the current population, the diagnostic accuracy of the method was lower (sensitivity 74%, specificity 90%): in addition, the usefulness of the method was strongly influenced by the use of, blockers during exercise, which makes it less reliable than the other methods tested.
In the current comparison of various diagnostic approaches to exercise tests in men with a normal electrocardiogram at rest, the most complex technique considered, the discriminant function as described by Detry et al, was the most accurate. The simplest analysis, the adjustment of the ST segment amplitude changes for heart rate, came second. Neither method was affected by the use of ( blockers during exercise. Because the workload contributes little to the strength of the discriminant analysis, both techniques rely most on the same haemodynamic and electrocardiographic variables-heart rate and ST segment depression. These variables were also associated with the presence or absence of coronary disease in other studies, even when clinical variables were taken into account.25 Thus discriminant analysis and ST segment changes adjusted for heart rate are both good methods for the diagnosis or exclusion of coronary artery disease in men. When computer facilities are not available, measurement of ST amplitude adjusted for heart rate is the most appropriate choice of analysis.
